Acoustic diffraction from a line source by a semi-infinite plane in the presence of a moving fluid is studied. A finite region in the vicinity of the edge has a soft (pressure release) boundary condition ; the remaining part of the semi-infinite plane is rigid. The effects of convection are included at low Mach numbers. The problem which is solved is a mathematical model for a rigid barrier with a soft edge. The far field is calculated using integral transforms, the Wiener-Hopf technique and asymptotic approximations.
INTRODUCTION
Noise from motorways, railways and airports can be shielded by a barrier which intercepts the line of hearing from the noise source to the receiver.1) An ideal barrier should be such that it is a good attenuator of sound and economical at the same time. The latter requirement is not difficult to appreciate when one considers the miles of motorway in heavily built-up areas. One possible economic barrier construction is to have a rigid barrier (hence reducing transmitted noise) of cheap material which is robust and not necessarily a good attenuator of edge diffracted noise. The barriers having absorbing lining on the surfaces are good attenuator of sound. The provision of a barrier covered completely with an absorbing lining presents several difficulties, among them the cost of construction and maintenance. Since the acoustic field in the shadow region of a barrier (when transmission through the barrier is negligible) is due to diffraction at the edge alone. For this reason Butler2) suggested that it would be more economic to cover the region only in the immediate vicinity of the edge with absorbent material to reduce the sound level in the shadow region. This technique has potential applications in engine noise shielding by aircraft wings. Recently, T. Okubo and K. Fujiwara3) discussed the efficiency of noise with an acoustically soft cylindrical edge. In the case of noise radiated by aero engines and inside wind tunnels, it is necessary to discuss acoustic diffraction in the presence of a moving fluid.
The boundary condition on an acoustically absorbing lining is described by an impedance relation between the pressure (p) and the normal velocity fluctuation on the lining surface°. i.e., (1) subject to the following boundary conditions:
where M =U/c is the Mach number. For subsonic flow, |M|<1 and for analytic convenience we assume k=kr+iki(kr, ki>0). It is assumed that a solution can be written in the form (5) 
From Eqs. (56a,b) and (57a,b), we can make the comparison of moving fluid situation to still fluid situation.
We conclude that the motion of the fluid contracts R and R* by the factor (1-M2)1/2 and that the field is enhanced as as a result of fluid motion. We further note that the fluid velocity U appears as ment of the field is independent of the direction of the flow. We also observe that the wave profile at y=y0 moves along the direction of x-axis at the velocity c+U due to the fact that the fluid is moving in the x direotion.
